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Techaly ue “of 7 acuta the etective are -section of 
Interacton of fons aad ~— fy age wif fis J. 

Expl. Theoret. Phys. (U. 8 a RD , iat ~Ri{030).— 
The methods of min. dlapersion angle, two diaphragms, re- 
tarding field and particle recharging arc considered, and 
it te concluded that the various methods uacd at present 
for detg. the effective cruss exctlons of iach of lone 
and atome give different results. An objective dein. ise 
possible oniy on the beais of measurements of the velocity 
or directional distribution of dispersed lons. Interactions 
of lone and atome la a gas. /d, 1320-31.—Approx. 
calcns. are made for the effcctlve cross scctions of scattered 
and recharged fons and thelr dependence upon the proper. 
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Motion of positive ions in gases in an electric field. I. 
A. Sena (Leniigiad Polvtecl, oe J. bexpil, Vheoret, 
hys (UNS We) FO, TE RS, ‘ays. (USSR 10, 
TT NCCE bli. CE) The ussaiaptlon ala 
teadly Maswelltan distibution of velovities, with the fichd- 
fotatlel compegiwat unall is compared with the mean ye- 
be iy, proved tebe vali for efeetrane even I ating ele 
fields, does teat hed for pos. gasenis tons. Pha dis duc 
to equality of the orders of magnitude of the size of fons 
and atoms but tainly to the predominant role played hy 
the transfer of elev. charge between ions and atoms. 
With the shuplifying assumption that this charge exchange 
Howee be the only significant Intersection, that ite prob- 
ittelity in aakeienitent of the velocity of the fon and that 


CCmatm ELE wees, 


vaniticant. Aw dhese 3 


: forthete tend to centenaet es i 
Hhetmal velowities af neutral atoms are negligible, an ion is cies si Vina) Hranlts and the above given eae 
Sen fo votscive ity velovity altar neutralization thtentgh Hele ‘ t aivalies applicable: net onty ce stro teleds ] 
exchange of charge with as atone and the latter new jon ae rie vr the Gaise of setativedy sinall 27 Pht checks i 
to start its motion along the field with zero kinetic energy. Rh the propertionahty between eo and (f: PY observed ‘ 
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This representation leads to at jens for th ean 7. 
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velocity of ions prsralie? to the field, #9 4.5 X 10? (U/AYO ieee . F mn. Ely. The exptl. value 
(BFP where € = ionization patential of the atom, ot te t ee See fer fe r = ln chevks with the caled. 
it. at. - Ao field intensity, Po = — the 2 . te formuke conseque; ocd iS 
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1) the effective cross section for charge transfer O a ERS xX peas: a voent nun. Hy. 62) Angular Uistrrbution 

: He 03, strictly valid at high velocities; at low velocities, : Fipple is shown to be sharply anisotropic, un. 
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he A.B Nyournal of he erimental and Theoretical : yf "" Pas 
_ Fates (U.8.8.R.),, ¥. 10, no» 0) 1946, p. ores. Elec Gall 9 ee 
* (In Russlan.) ee TT ee 
Contalnx resulta of mensurementa of tho gloctron © es f 
velocity distribution in # Uschargo tube Lor dif-: 
ferent anode current values at two points on the ; 
cathode. Analysis of' the characteristics obtained. 
indicate that Interaction of electrons in the process | 
of formation of Maxwell's distribution js.an im-. 
portant facter. eae 
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Sep 1947 
UsSR/zlectricity , 
-  Cathedes, Mercury 
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Cathodes," A. E. Aakinasi, 
' 4 f Apparatus with Mercury raat 
ee Kgr antes yamine’ Sena, Leningrad Folytechnical Ins iment 
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eBlektrichestvo* Ko 9 


hodes and 
tens with mercury cat : 
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19),8.. 186 p. diagrs. 


Bibliography: lp. at end. 
DIC: 0039.Si6 19h8 
Units of physical measurements. 
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SO: Hanufacturing and Mechanical Engineering in the Soviet Union, Library 
4. ra a a 

of Congress, 1953. 
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SENA, L.As;VAVILOV, S.1., akademik, redakter; IOFFE, A.¥.akademik, re- 

———_——7EPYr; LUKIRSEIY; P.1., akademik, “Fedaktor; FOK , V.A., aka- 
demik, redpktor; FRENKEL', Ya.I,, redaktor; SHUL'MAN, A.P., ree 
daktor; VOLCHOK,K.M., tekhnicheskif redaktor. 


Golisions of electroms and ions with gas atoms] Stolknoveniia 
elextronov i ionev 8 atomami gazae Leningrad, Gos,izd-ve ) 
gekhniko-teoret.lit-ry 1948. 215 pe [Microfilm] (MERA 10:6 


1. Chlex-korrespondent AN SSSR (fer Frenkel') 
(Collisions (Nuclear physics) ) 
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SaNA, L. A. 
5 mAiti A . Leningrad: 
Units of Measurements of thysi:al ‘uantitite. Second Edition, -ioscow g 
tUnits of ' ui i 
State Technical Fress, 187, EP, 1949. 
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WFirst All-Union Scienti 
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Abstract W 9395, 10 Apr 1950. 
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Charges eachange between mercury atome and fone 
OM. Palyukh and 1. A. Sena (2. Co Keseanh Hist, 
Leningrad). Zhur. Ehspil. Teoret. Fis. 20, 461-01 (1050) 
-—From current-voltage characteristics obtained by the J 
methods of the sluwing-down field, const. ion velocity, 
and const. collector potential, the effective cross sections 
for the excbunge of an electron between jons and neutral 
atoms of Hg were detd. to 351, 316, 288, and 258 3q. cus. / 
ce, mun. Hy for ions of 75, 105, 425, and 990 e.v., resp. 
The effective cross-section decreases regularly with in- 
creasing velocity of the jons, tending, at very high veloci- 


ties, to the value of 174 cated. without taking into account 
“the tunnebeifect, N. Thon 
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Units of physical measurement. 
1951. 184 p. (51-34873) 
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face. R. Ya. Barska 
Zhur. Tebh. Fis, 2 
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SBNA, Lev Aronovich; CHERNAYA, S.A., redaktor; GAVRILOV, 5.8., tekhnicheskiy 
re or 


[luminescent tubes] Svetiashchiesia trubki. Moskva, Gos. izd-vo 
tekhniko-teoret. lit-ry, 1956. 54D. (Nauchno-populiarnaia biblioteka, 
(MIRA 10:1) 


n0 88) 
(Fluorescent lighting) 
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GOLUBCHIN, G.N., inzhener; SBNA, L.A., doktor fiziko-matematicheskikh nauk. 


~ Pe altel 
Importance of mercury drops in the eccurence of arc-backs, Blektrichestvo 
no.6:60-65 Je '56, (MIRA 9:9) 


1,.Nauchno-issledovatel'skiy institut postoyannoge yoka. 
(Electric current rectidiers) 
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Category : USSR/Electronics - Gas Discharge and Gas-Discharge Instruments 
Abs Jour : Ref Zhur - Pizika, No 1, 1957, No 1706 


Author : Sena, L.A., Taube, N.S. 
Inst : Sei. Bes. Inst. for DC of the Ministry of Elec. Stations, USSR 
. taetle : "Contact "*’Phenomena in Plasma. 


Orig Pub : Zh. eksperim. i teor. fiziki, 1956, 30, No 2, 287-290 


Abstract : Drude's basic concepts of the classical theory of metals are applied to 
the study of "contact" phenomena in gas-discharge plasmas. The equation 
for the potential jump at the contact between metals having different tem- 
peratures and free-electron concentrations are used to obtain an expression 
for the potential jump at the boundary between two plasmas. If the plasmas 
differ only in their concentrations, the potential jump is given by V= 
kT/e In no/nj. Calculations made with this equation are compared with 
measured potential differences on the boundary of two plasmas, produced 
in a special tube with the aid of two anodes. The measured values are some- 
what higher than those calculated, owing to some degree to the method chosen 
in this investigation to measure the potential difference. 
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gov /109-3-8-17/18 
A ‘THORS: Alekseyeva, A.P., Basalayeva, N.Ya.; Yelinson, M.I., 
Jernov, DeVe, Kul'Varskaya, B.S., lifshits, T.M., 
Savitskaya, Ya.Se, Sena, L.A., Shabel'nikova, A.E. and 
Yurasova, V.Yé. 


TITLE: The Bighth All-Union Conference on Cathode Electronics 
(8-ye vsesoyuznoye soveshchaniye po katodnoy elektronike) 


PERIODICAL: | Radiotekhnika i Flektronika, 1958, Vol 3, Nr 8, pp 1092 - 1103 (USSR) 


ABSTRACT: The conference took place during October 17 - 23, 1957, in Lenirg rad 
at the Figiko-tekhnicheskiy institut AN SSSR (Physics~engineering 
Institute of the Ac.Sce USSR). It was organized by the Soviet Ac.Sc. 

and was attended by Soviet scientists from Moscow, Leningrad, Kiyev 
and other towns of the Soviet Union as well as by delegates from 
Hungary; Czechoslovakia and Romania. Altogether, over one hundred 
lectures were delivered at the conference. These were divided into 
the following sections: thermionic emission and the technology of 
thermionic cathodes; secondary electron emission; photo-electron 
emission; field electron emission; cathode conductivity phenomena; 
jonic processes and gas discharges» Some of the papers 
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The Eighth All-Union Conference on Cathode Blectronics 
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read at the conference are published in the present issue 
of the journal: in fact, all the papers in this issue 
were read at. the conference. Some of the papers were 
piblished in an earlier issue of the journal (Vol 2; 

Nr 12, 1957). A number of papers from the conference 

are being published in "Izvestiya AN SSSR, Ser. Fiz". Nrs 
h and 5 and also in various ot=er journais, The present 
report gives brief summaries of a large number of the 
papers presented at the conference. 


February h, 1958 


1, Cathodes (Electron tube) 2. Thermionic emission 3. Secondary 
emission h. Photoertission 5. Field emisston 
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AUTHOR: ! _Professor, Doctor of S07 /125-58-9-22/34 
Physical and Mathematical Sciences 


TITLE: An Intuitive Deduction of the Mirror-Image Field 
(Neglyadnyy vyvod polya zerkal'nogo jzobrazheniya) 


PERIODICAL: Elektrichestvo, 1958, ir 9, pp 86 - 86 (USSR) 


ABSTRACT: A plane HN separates the conductor occupying the 
right half-space of the vacuum where at a certain 
distance from the MN plane there is @ system of immobile 


charges £4. Due to electrostatic induction, a surface 


charge of inverse sign is imparted to the HN plane. This 
charge will be distributed in such a way that the 
potential of the resultant field will be zero at all 
points of the conductor. This resultant field is composed 
of the field due to the system of charges B_, and of 


that due to the surface charges Beer Therefore, for a 
iL. 


fixed, arbitrary point A inside the conductor B rE ay70- 


Consequently, the surface charge on the MN plane produces 
Card 4/3 at the point A a field strength Eva = -E,: In other. - 


A . 
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An Intuitive Deduction of the Mirror-Image Field S07 /105-58-9-22/34 


words, the field strength will be the same aa caused 
at the same point by a system & (-q) of equal charges, 
but of inverse sign each. Since the charge on the MN 
plane is a surface charge, the field due to this cnarge 
will be symmetrical on either side of IN. Therefore 

the field strength at the point B lying symmetrically 
to the point A on the left of MN is represented by 


the vector Ela? being the mirror image of the vector 
ius 


A Y j + t 1 
Bear? Consequently, the field strength Biat is equal 


to such a field strength as would be caused by a systen 
of charges = (-q) lying in the right of the MN plane 
symmetrically as a mirror image to the system of charges,2a . 
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s0v/105-59-2-16/25 
‘ AUTHORS : Sena;—heAvy-. Doctor of Physical-Mathematical Sciences, 
Golubchin, G. N., Engineer 


TITLE: On the Possibility of Protecting the anode of a Mercury-are 
Valve From Mercury Drops Being Spattered by the Cathode Spot 
(O vozmozhnosti zashchity anoda rtutnogo ventilya ot kapel! 
rtuti, razbryzgivayemykh katodnym pyatnom) 


PERIODICAL: Elektrichestvo, 1959, Nr 25 PP 66-69 (USSR) 


ABSTRACT: In the papers (Refs 1, 2) it was shown that she most important 
factor, being able to cause arc-backs in a Hg-are valve, is 
the impact of H -drops at the anode. The method of screening 
the anode and the tests by means of which the efficiency of 
this method was proved. are given. The tests showed that the 
nogt commonly used methods of screening the anode, at devices 
equipped with a mercury cathode, do not ensure a safe protec- 
tion from impact of lg-droplets on the anode, as these nethods 
do not take care of the possibility of a reflection of the 
Jroplets at the intermediate surfaces. A safe anode screening 
is only possible with a zigzag discharge path with peaked 
changes in direction. It is suitable to grant simultaneously 

Card 1/2 tne possibility to let the drops pass at the points where the 
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, 24 es Sena,.Le A., Doctor of Phys. qret2. Seieuces S07/105-59-6-6/28 
negra 
TITLE? On the Comparative Advantages of pifferent Systems of Units (0 


sravitel’nykh preimushchestvakh razlichnykh sistem yedinits) 
PERIODICAL: Elektrichestvo, 1959, Nr 6, pp 23-27 (USSR) 


ABSTRACT = In the course of geveral years articles have been published in 
Soviet and foreign scientific literature, jn which the authors 
attempt to motivate the fundamental advantage of a number of systems 
of units by various ways of argunentation. In reality the case is 
that, if one of the systems would exhibit clearly discernible 
advantagec, it would put the others all out of their place and 
provide enough substantiation to replace the other systems. No such 
thing has, however, actually occurred, and a predominating system 
has never been established. Moreover, this cannot be done, 45 in 
choosing 2 system of wits we have, for fundamental reasons, an 
unlimited choice of possibilities, thus: 

1) The number of fundamental units may be both as large and as 
small as possible. 

2) The choice of the quantities, the units of which are taken as 
Card 1/3 pasie magnitudes, is entirely fortuitous. 
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3) The choice of the magnitude cf the fundacentel units is 

entirely fortuitous. 

4) A high degree of artitrariness is found in the choice of the 

laws and definitions, which ere used as relationships determining 

the derivative units. 

Conclusions:iifren a fundamental viewpoint the existing systems of 

units are all equivalent, as the number of fundamental units, their 

choise and the choise of the defining relationships is to a high 

degree fortuitous. 

2) In establishing systems of units it is necessary to be guided by 

practical considerations. As they are differing from one field of 

Beiense and engineering to another, it is not useful to standardize 

only ene system. 

3) A sufficiently wide range of requirements can be satisfied if two 

systems are legalized, the SGS system (in the symmetrical (Gaussian) 

variant? and the MKSA system in its standard definition. Both systems 

should be considered entirely equal. 

4) Deafts have tsen advanced concerning a partial alteration of the 

MKSA system by substituting one of the defined constants by another 

or by modifying the a4sfinition of several wits (D and H). Such 
Card 2/3 changes would effer ro practical or even fundamental advantages. On 
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the contrary, they would result in considerable changes in 
generally adopted expressions and generally adopted units, and 
hence, they are considered unsuitable. Thee ae6references, 4 of 
which are Soviet. : 


SUBMITTED: February 11, 1959 
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AUTHORS: Kushnir, R. M., Palyukh, B. M., Sena, L. A. 
Peasaiared: etal 
TITLE: An Investigation of the Resonance Charge Exchange in Monatomic 


Gases and Metal Vapors 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, 
Vol 23, Nr 8, pp 1007-1011 (ussR) 


= ABSTRACT: Resonance charge exchange is an important process of inter- 
action between ions and atoms. Knowledge of the cross section 
of resonance charge exchange and of the dependence of the lat- 
ter on the velocity of ions is very important. In the introduc- 
tion of the present paper the results of numerous investiga- 
tions (Refs 1-6) are discussed. In the laboratory of L' vovskiy 
gosudarstvennyy universitet im. I. Franko (L'vov State Uni- 
versity imeni I. Franko) the cross section of resonance charge 
exchange was measured for argon, krypton, xenon, potassiun, 
and cesium, similar to measurements for mercury vapor made by 
the Leningradskiy NII. The results of a11 these measurements 
are investigated and compared with theory. Experimental 
measurements were accomplished by the method of retarded field, 
similar to methods used by the authors in previous investiga- 
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gov /48-23-8- 16/25 
An Investigation of the Resonance Charge Exchange in Monatomic Gases and 
Metal Vapors 


tions (Ref 6). In the first part, the results of measurement 
are discussed, and the mean values of the cross sections are 
‘i listed in a table. There is good agreement between experimental 
i and theoretical results, with the exception that the experi- 
mental dependence of the cross section on the ionic velocity 
increases in the range of low velocity to a larger extent 
than the theoretical dependence. In general, it was found that 
the cross section decreases in a monotonic manner with in- 
creasing ionic velocity and depends on the ionization potential 
of the gas. There are 4 figures, 1 table, and 12 references, 
8 of which are Soviet. 


- + ASSOCIATION: L'vovskiy gos. universitet im. Iv. Franko (L'vov State Uni- 
versity imeni Iv. Frenko) 
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Formation of the cathode spot on the mercury-dielectric boundary 


: Ja '59, 
in ionized gase Zhur.tekh.fiz. 29 noel:3}-11 Ja '59 Hane) 
toka, Leningrade 
. Nauchno-issledovatel'skiy institut postoyannogo 
. (Cathodes) (Blectric discharges through gases) 
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ABRAMOVICH, G.P., inzh. (Gomel'); SENA, L.A, prof., doktor fiziko~ 
matematicheskikh nauk (Leningrad) 


Necessity of expressing the advantages of the MKSA more clearly. 


Comparative advantages of different unit system. eae ere 
no, 3:88-89.Mr ‘60. : 
(Hlectric units) 
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5/026 /60/000/012/ 007/009 
A166/A02T 
AUTHOR: Sena, LeAy Professor (Leningrad) 
TITLE s Electron and Ion Collisions 
PERIODICAL: priroda, 1960, No. 12, DP. 86 - 87 
TEXT = The first Vsesoyuznaya konferentsiya po elektronnym 4 ionnym stolk- 


noveniyam (All-Union Conference on Electron and Ion Collisions) was held in Riga 
in July 1959 to discuss the processes of the collision of electrons and tons with 
atoms and molecules of gas. The first group of papers was devoted to theoretical 
and experimental research into the probability of the excitation of atoms and 

5 molecules resulting from impact with an electron and its relation to the speed 
of the electron in question. L.A. Vaynshteyn and I.I. Sobel man presented a pa~ 
per on methods of calculating these processes with electronic computers. I.P. 
Bogdanova presented a paper on the results of experimental research into excita~ 
tion, carried out in the Laboratory of S.E. Frish, Corresponding Member of the J 
AN SSSR (AS USSR), where an original method was used of measuring the probability 
of the excitation of atoms by low-speed electrons. To do this, Bogdanova mace 
use of electric field braking of a beam of electrons accelerated to 4 compara- 
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tively high speed. Given the speed of the electrons at each point in the beam, 
the probability of the excitation of atoms by electrons moving. at various speeds 
can be determined by measuring the radiation issuing at any point in the beam. 
The second group of papers covered research into various collisions of heavy 
particles. N.F. Fedorenko, in a comparative study, showed that 0.B. Firsov's 
approximate formula for determining the general dependence of the probability of 
ionization from the speed of the ions agreed satisfactorily with the results of 
measurements. Those papers dealing with the results of research into overcharg- 
ing in alkali metal vapors showed a sensible divergence in findings but nonthe- 


less confirm the conclusions from the theory, both as concerns the laws and the 
values measured. In one such work D.V. Chkuaseli, U.D. Nikoleishvili and A.I. 
Guliamashvili used methods which enabled them both to make measurements and also 
take an impression of the trajectories of the beams of ions and fast atoms. 
Working at the Khar'kovskiy fiziko-tekhnimeskiy institut (Khar'kov Physico-Tech- 
nical Institute), Ya.M. Fogel’ has directed research into collisions which lead 
to the formation and increase of negative ions. 
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Boia BO67 
AUTHORS : Sena, Le Aes Drukarev, G» F. \ 
ee %V 
_ TITLE: First All-Union Conference on Blectron- and Ion Collisions 


PERIODICAL: [zvestiya Akademii nauk SSSR. seriya fizicheskaya, 1960, ra 
Vol. 24, Noe 8» PPs 941-942 


TEXT; From June 26 to July 3; 1959 the Pirst All-Union Conference on Blec- 
tron and Ion Collisions which had been organized by the hkadeniya nauk 


Latviyskoy SSR (Academy of Sciences of the Latviyskaya SSR 
Riga. It was attended by representatives of scientific researc 
schools of higher jJearning, and works in Moscow, Leningrad y Kiyev, Khar 'kov, 
Tomsk, Rigas and other towns % the USSR. The main subjects of discussion 7 
were the inelastic collisions etween electrons, atoms and molecules as well 
as processes taking place in heavy -particle collisions. Le A, Vaynshteyn 
opened the Conference with a lecture "General Theory of the Collisions of 
Electrons With Atoms" (see article by Le A- Vaynshteyn end I- I. Sobel 'man 
on Pppe 943-945 of the present periodical). ~ R. Yao Damburg and V. Y8e 
Kravchenko spoke about "Estimation of the grfective Scattering Cross Sections 
eG 


f\ 
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Yue Fo Bydin and Ae M.. Bukhteyev gedaan ot Fast Sodiun~; Potassium» 
Rubidiun-; and Cesium Atoms in Collisions With Hydrogen» Deuteriun-, 
Nitrogen-, and Oxygen Molecules", Le Ge Filippenko and Ie Pe Flaks "tScatter- 
ing of Multiply Tonized Ions Accompanied by ectron Capture’, +s p. Flaks 
and Le Ge Filippenko "Tonization of Inert Gases py Doubly and Iriply Charged 
Tons", Ve Ve Afrosimov, Re Ne Iltin, and Yee sg. Solov'yev "Tonization of 
Argon Under Formation of Muitiply Gharged Tons". — N. Ve Fedorenko and V- A. 
Belyayev spoke about "Maximum Cross Section of a Nonresonance Single Elec- 
tron Charge Exchange", Ae M. Bukhteyev and Yu. F. Bydin on "Resonance Charge 
Exchange of Ions and Atoms of the Alkali Metals", De Vo Chkuaseli, Ue De 
Nikoleyshvili, and A+ I. Guidamishvili on etais"» “<chargs Txchange OF 
Positive Ions of the Alkali Metals", R. Me Kushnir and Ie M. Buchma on 
‘“Purther Studies of Resonance Charge Exchange of Positive Cesium ions", 
vy, Le Tal'roze on ttBlementary Processes in Collisions Between Slow Ions 
and Molecules". The following lectures dealt with the investigations conduct- 
ed at the Khar 'kovskiy fiziko-tekhnicheskly institut Khar 'kov Phy sico-tech- 
nical Institute) :_Yae M. Fogel’ "Jonization in Collisions Between Tons and 
Atoma''. - Lae HM. Fogel’, Ve A. Ankudinov; and De Veo Pilipenko "Electron 
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3/057/60/030/008/013/019 
BO19/B060 


AUTHORS : Ivanchenko, V. Ae, Sena, Le Ae 


—— ee 
TITLE: An Investigation of the Potential Distribution in a Space 
Charge Layer of Positive Ions oh 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30, No. 8, 
ppe 964-970 


TEXT; A report is made here of a method of measuring the potential dis- 
tribution of a space charge of positive ions. This method is based on an 
analysis of the energy of ions passing through the layer. In the introduc- 
tion the authors refer, among other things, to papers by V. I. Drozdov 
(Ref. 2) and Yu. M. Kagan, V. I. Perel! (Ref. 3). The measurements were 
made on a layer placed between a negative electrode and a plasma discharge 
in Hg vapor. After a short discussion of the motion mechanism of ions in 
the layer, formula (1) is supplied for the ion flux. Errors and restric- 
tions of this method are discussed, and the experimental arrangement is 
described (Figs. 1, 3). Fig. 5 is a graph illustrating potential distribu- 
tions for different electrode voltages. Fig. 8 shows a comparison between 
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1, Vyssheye voyenno-morskoye inzhenernoye ordena Lenina 
uchilishche imeni Dzer2zhinskogo. 
(Breakdown, Electric) 
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0 oe 
Concerning the unit of inductance and mutual tnduetae @ 
in the centimeter-gram-segond system. Elektrichestv 
no.9:94 S '62. (MIRA 15:9) 

(Electric units) (Electric standards) 
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SENA, L.A. FRIDLYAND, R.M. 


Conditions leading to the origination of inverse firing due to 
mercury drops. Izv.NIIPT no.9237-45 '62. (MIRA 15:12) 
(Mercury-are rectifiers) 
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" SOURCE: AN SSSR. Izvestiya, ser. fiz. Pe, F ca 7 00. oy 1965, 59-995 
TOPIC TAGS: conference, electron collision, atom collision, collision physics 


"ABSTRACT: The II Vaesoyuznaya konferentsiya po: fizike: elektronny*kh L etomy-l . 
stolknoventy (Second All-Union ‘Conference on the Physics of Electron and’ Atoms, 2 
Colligions), was held in Uzhgorod, 2~9 October. 1962, ‘The following reports - 
were presented: "theory of the charge-exchange process’ during atomic collisions , 
by Yu. N. Demkov; "Charge-exchange of multicharge ions," by I. P. Flaks; "Tonize- 
tion due to atomic collisions," by N. V. Fedorenko: "Excitation of atoms and. 


and ionization during atomic collisions in the high-energy range," by ¥..S. 


by Academician A. N. ferenin and F. I. Vilesovs BedrectiNe cross sections of = . 
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VRASKIY, S.B.; SENA, L.A., prof., red.; GAL'CHINSKAYA, V.V., 
tekhn. red. 2 


[Theory of oscillations] Uchenie o kolebaniiakh; ucheb- 
noe posobie dlia studentov zaochnogo i osnovnogo fakul'-— 
tetov. Pod red. L-A.Sena. Leningrad, Leningr. elektro- 
tekhn. in-t sviazi, 1963. 94 P. (MIRA 17:1) 
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Quenching of a cathode spot by residual plasma, 
no.2:32-40 '57. 
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TITLE: Third all-union conference on physics of electron and atom collisions 
SOURCE: Uspekhi fizicheskikh nauk, v. 89, no. 4, 1966, 724~729 

particle article i t 

oe p Scatter, ionization, helium plasma, gas discharge, luninesconce 


ABS TRACT: 


The number of conferences devoted to the field of physics of — 


{ 
‘electronic and atomic collisions reflects the increased interest in 


U 
‘this field of science. To date, four international and three All- ; 
{Union (Soviet) conferences dealing with this subject have been held. ; 
|The most recent was the Third All-Union Conference on Electronic | 
itand Atomic Collisions held in Kharkov on 21~28 June 1965, Three | 


| ‘hundred delegates heard 119 reports presented by the participants. | 


| 


4 

TOPIC TAGS: physics conference, electronic collision, particle coLlision, heavy | 
j 

| 

‘ 
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pened by 3 lecture by V- y. Afrosimov, : 
Yu. 5- GordeyevV: M. N. Panov, and N. V- Fedorenko from the 

\ Leningrad physicel and Technical Institute (LFTD, entitled 3 
\ “Yonization and scattering with characteristic energy losses in 


;which have shown that jonization processes as a result of ‘collisions. 


| 

is 

| of multielectronic systems at energies of the © 
| kev are always accompanied by characteristic ene 
| 
\ 


ito collective oscillations of electrons in electronic shells. 
| ‘report and the sheoretical interpretation of 7 


devoted to this phenomenon. 


‘dealt with a wide range of problems concerning the tyP 
i action, energy ranges, 

i pasic reswits of most of these studies were variation 
_ieross sections with particle velocities. 


Y 
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; vy. A. Gusev, D. V- Pilipenko, and Ya. M. 
UkrSSR) have measured the cross sec 
negative hydrogen ions in collision with O,» 
collision of H” with CO, the dependence of the 
the velocity shows a certain structure which the 
to the transfer of the electron 
formed negative ion may then di 
fragments and an electron. The same authors 
cross section for the formation of negative i 
(LFTI) also dealt with the loss of electrons in 
metal ions with the atoms of inert gases. In the 
the energy of ions varied between 60 
obtained were analyzed from 
action of negative ions with atoms develope 
B. M. Smirnov. ; 
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multicharged ions and measurements of cross sections for losses 


2 


‘and capture of electrons by positive and negative ions. 


ope i. 


}- 
i 


| 

| Development of research on low-temperature plasma requires 
| ‘the knowledge of cross sections for various processes at low 

| - energies down to tens of ev, which unfortunately, presents con- 
\ 


‘siderable difficulties to experimenters. Very few papers dealing 
‘with this low range of energies can be found in the literature. Only 
two reports at the Conference covered this low range, and both of 
these dealt with the measurements of resonance charge exchange cross— | 
‘sections. In one lecture, presented . M. and L. S. ts 
Savehin (Lvov University), the cross sec 3 
_ potassium and cesium at energies ranging from 100 to 3 ev was 
. determined by the Nolassical"’ retarded field method. In the second 
work, V. A. Belyayev, v. G. Brezhnev, and Ye. M. Yerastov 
: proposed an original method for measuring the cross sections based 
on the fact that the interacting particle beams move together with 


almost identical velocities. 


: + In addition to measuring the cross sections for interactions 
of heavy particles, some researchers used these interactions as 4 i 


} 
means of investigation. One,of the papers described a method developed: 
1| cord_g/19_for investigation of hot plasine by fast particle beams, _ Using the = 
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resonance charge exchange of hydrogen atoms on protons, v. Ve. 
‘Afrosimov, B. A. Ivanov, A. I. Kislyakov, and M. P. Petrov (LFTD 
have measured, the concentration of protons in the “Alpha” unit. L. I 
‘Krupnik and N. G. Shulika (FTI AN UkrSSR) have analyzed the possi- 
‘bility of developing methods for determining the parameters of hydro- ; 
‘gen and helium plasmas having various densities and degrees of 
‘ionization. A. B. Kamnev and V. B. Leonas, working along the 

same line, used small-angle scattering in’ atomic collision to determine , 
the potential functions of interaction between all combinations of : 


-inert gas atoms. 


‘Among the experimental works, the largest group of papers pre-. 
.sented consisted of investigations of collisions (primarily inelastic 
‘collisions) of electrons with atoms and molecules. The report 
‘presented by the members of the Uzhgorod University (I. P. : 
\Zaposochnyy, L. P. Shimon, oO. B. Shpenik, and others) described 

the results of measurements of excitation functions for alkali metal 
tatoras, metals of the second group in the periodic table, inert gases, 
‘and nitrogen mole cules.. The nature of the complex structure of is noes 
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excitation functions aroused considerable discussion. While 4 number: 
of peaks C j ed by cascade transitions, in other : 


cases the origin rding to : 
‘y. P. ad State Univer sity), al peaks 


‘in the excitation i r helium near the excitation threshold 
‘can be attributed to impurities. a ae 
Ionization of atoms by electron impact was the subject of investi-~ | 
MM. Beylina, 5. I. Pavlov, vy. I. Rakhovskiy ass 
ectrotechnical Institute imeni V. I. Lenin). Using 
: she. intersecting peam method they measured the ionization cross 
: sections of certain heavy atoms (silver, copper, jead). - 


a 4 * 
: Or Wes jee 


A number of reports was devot 
processes occurring in collisions 9 
. accompanied by jonization, dissociatio 
d electronic and vibrational states. 
of electrons and ions with molecules, N. 
arities and the collision mechanism 
molecules. The author presented data 
on the effec d vibrational excitation on jon-molecule. eh 
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reactions. A. A, Perov, S. Ye. Kupriyanov, and N. N. Tunitskiy 
APhysical and Chemical Institute imeni L. Ya. Karpov), investigating 
“the dissociation of molecular ions of hydrogen on neon, have shown 
that the cross section for dissociation depends on how the ions are 
formed, In ionization of hydrogen-containing molecules, the cross 
section is considerably larger than in ionization of hydrogen molecules. 
The authors attribute this effect to the difference in the distribution ; 
of ions obtained in various vibrational states. . 


a G. Ye. Spezhakova, M. V. Tikhomirov, and N. N. Tunitskiy 
. reported on the experimental investigation of ion-molecule reactions 

: of the molecular hydrogen ion with a hydrogen molecule and with a 
helium atom at various energies of ionizing electrons. These results 
‘are in good agreement with the theoretical considerations based on 
the statistical model proposed by O. B. Firsov. The two reports by , 
SS. Ye. Kupriyanov: "TL onglasting excitation states of ions and mole- 
cules and their role in collision processes" and "Formation of hydride : 
“ions of noble gases and H,* ions in collisions of excited and non- . 
‘excited ions and molecules," as well as a report by V. Yu. Orlov: 
"Multiply charged ions in mass-spectra of some silicoorganic.com- __ 

ounds, "also dealt with the same subject. - 
' Card 9/18 
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5 "The Conference heard a number of papers in which the data on 

(basic processes in plasma were obtained not through the study of 

single collisions and measurement of the corresponding cross sections, .. 
‘but on the basis of analysis of properties and behavior of plasma. _ 

" :Although the characteristics determined in such a way appear, as a 
“rule, to be spread over all the energies, the difficulty of direct 
‘measurements at low energies makes such investigations a basic 
‘technique for obtaining information on collision processes in low- 
temperature plasma. 


Investigations of low-temperature plasma were conducted by 


‘various methods: optical, electrical, microwave, or sometimes by 
using more than one of these techniques. The results of these in- 


vestigations make it possible to evaluate the relative importance of 
individual elementary processes in plasma. 


9 aR NR Ae mS Rana 4 


i = M. A. Yel'yashevich and coworkers (Institute of Physics, 

Academy of Sciences Belorussian SSR) have analyzed the conditions 
‘under which forbidden transitions can take place in plasma under the ;- 
snfluence of intermolecular electric fields. The intensity of these 
trengitions was used in determining the concentration of charged 


as 
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particles in the direct-current are and in the pulsed discharge plasma 
stream. T. V. Bazhenova and Yu. §. Lobastov, using the method of 
‘microwave absorption, have investigated the plasma of gas heated by 
ishock waves to temperatures of 2000—7000K. Using the experimental 
values of the electron concentration and the effective number of 
‘collisions of electrons with atoms, the author determined the cross 
‘sections for collisions in nitrogen, oxygen, co, CO,, and argon 
averaged over the velocity distribution. By measuring the optical 
‘and electrical characteristics of. the discharge in mixtures of N, 

and Ar, CO and-Ar, N, and CO; and N, and He, L. A. Cherenko, 


‘y. V. Kokhonenko, and N. A. Prileznayeva (Tomsk University), 

‘have determined the cross sections for collisions of the second kind 
involving collisions of excited atoms and molecules. Using the electri- 
cal and optical methods E. G. Gnevysheva, L. A. Luizova, V. 5. 
Krivchenkova, and A. D. Khakhayeva have investigated the mechanism 
for the excitation of helium and neon in the positive discharge column. 


| 
| 
& 
| 


| Basic processes in a helium discharge were analyzed in the 

- works of I. Ya. Fugol’ and P. L. Pakhomov, "Investigation of the 
| process of pair collisions of metastable atoms in helium-plasma_ ____ 6a 
, Card 11/19 : 
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with physical processes of the upper atmosphere. A very thorough 
review paper was delivered by G. 5. Jvanov-Kholodnyy and A. D. 
‘Danilov entitled "Chemistry of the ionosphere, " in which it was shown 
how the results of laboratory experiments on the basic processes 
and the research data obtained on the ionosphere should supplement 
one another. This is even more necessary in view of the fact that 
the laboratory data on the values of constants of basic processes 
are often unreliable. 

In investigating the luminescence spectra of N,, O,, CO, CO, 
and NO molecules and of air, and in comparing these spectra with 
4+he emission spectra of the same gases excited by slow electrons 
and protons with energies of 37 kev, as well as with spectra of 
the same gases excited by slow electrons and protons with energies 
‘of 37 kev, as well as with spectra of auroras, Z. G. Koval', V. aN 
Koppe, and Ya. M. Fogel! (FTI AN UkrSSR) came to a preliminary 
conclusion that not only the fast electrons but also the slow electrons 
‘play an important role in the excitation of auroras. Based on the 
‘same analysis, the authors concluded that oxygen is found primarily 
in the dissociated state in the atmospheric layers in which auroras ae 
“occur, 
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| | | 
The largest number of papers, theoretical as well as experimental, H 
‘was devoted to collisions of electrons with atoms. Research in | 
| this field is being conducted mainly ai the Leningrad State University, | 
! ‘the Institute of Physics of the Academy of Sciences USSR, and Insti- e . : 
| ‘tute of Physics of the Latvian Academy of Sciences. Computers were o 4 ; 
. used extensively in most of these works, making it possible to include’ 
‘a number of previously neglected factors in the computations and also 
| ‘to broaden the scope of the research. Some of the papers presented 
‘and the results obtained are listed below. M. Gaylitis used the. 
variational principle in computing the triplet and singlet phases of ae 
.scattering of electrons by hydrogen atoms at the total angular momentum a 
L=0, 1, 2. The computation indicated the presence of prethreshold i of 
| resonances. I. Vinkalis calculated partial cross sections for 
ionization of hydrogen atoms by electrons for angular momentum L 
| 0 through 6, taking exchange, polarization, and other factors into 
| account. E. Karule and R. Peterkop calculated the cross sections - 
| for scattering of electrons by atoms of alkali metals at energies below 
| the excitation threshold and for excitation at energies slightly above... _.. th Re ae 
| 


~ 


| é 4 
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with I. I. Sobel'man to caleulate cross sections for a number of | 
‘itransitions in atoms of alkali metals for levels above the resonance | 
| level. It wag established that for the transitions ngs + (Ng + 1)P 

| (where Ny is the principal quantum number of the ground level), ‘ 
‘the cross section for a transition through an intermediate layer was 
| considerably larger than the cross section for a direct transition. L. A. i 
‘Vaynshteyn and ° A. V, Vinogradov, in "Tonization of an atom with 

| ‘simultaneous excitation of an ion in electron impact, " consider 

| processes leading to a change in state of more than one electron. 

| Computations made in the second Born approximation have shown : 

| that the cross section for the Ar (3p&)& process is of the same order eee : 
| 

| 


fice tee 


of magnitude as the cross section for the usual ionization. I. L. Sa 
‘Beigman, in "Cross section for ionization of ions by electron impact — pie 
in the Born-Coulomb approximation, " has computed cross sections 
for ionization of some levels of excited atoms of carbon and helium. 
M. A. Mazing and I. I. Sobei'man have demonstrated the possibility | a 
of estimating an effective cross section for inelastic interactions of 
electrons with excited atoms by measuring the width and shifts. of us 
spectral lines in plasma. Using experimental data, they determined _ gv 7B 


excited levels of He, Ne ,_and Art a. 


| 
effective cross sections for a number of transitions between the... -—.-----_-- | 
Card 17/19 | 
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|. A considerable number of theoretical papers was devoted to 

k icollisions of heavy particles. Some of these dealt with the investi- 
i: ‘gation of resonance and nonresonance charge exchange. G. V. 

| ‘Dubrovskiy and V. D. Ob'yedkov (Leningrad State University) have ai 
| _ ‘analyzed endothermic reactions of the type A*(5) +B (G3) +4 GS) + BY GP) = AE 
in the energy range of l—2kev. A particular characteristic of this aS 
| process was a strong polarizational interaction of particles in the final - : 
| state. On the basis of results obtained, the authors have computed : 
the cross section for the charge exchange of alkali metal ions with 

| . the atoms of inert gases. Ye. Ye. Nikitin (Institute of Chemical 

| Physics) has developed a theory of nonresonance charge exchange for 

| multiply charged ions, which takes into account the Coulomb inter- 

| action. The solution was obtained in the two-level approximation using . 
-the exact asymptotic form of electronic wave functions. . The results 
make it possible to clarify the limits of applicability of various theories, ** 
| -, of nonresonance charge exchange. Yu. Ye. Murakhver (Leningrad ne 

: State University) computed the angular distribution of resonance Rae 
| --icharge exchange of helium atoms and ions. Calculations of differences i 

i 


‘in the trajectory for the symmetric and the antisymmetric states of 


the quasi-~molecules performed in the quasi-classical approximation ; 
| lead-to_a smoothing of oscillations- oF 
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Yu. N. Demkov developed a theory of electron stripping during a 
' slow collision of a negative ion with an atom when, as the nuclei 
: approach each other, the bound state merges with the continuous 
‘spectrum, 


| Papers on the calculation of various processes of ionization and 
excitation in atomic and atom-molecular collisions were presented. 

'A, V. Vinogradov andI. A. Poluektov (Physics Institute of the Academy | 
lof Sciences) presented a paper on "Excitation of atoms by neutral 
| particles, “in which they discussed calculations of cross sections for - 
ecnetion of a hydrogen atom in a collision with a nitrogen molecule as 
and a hydrogen atom. A. D. Derbeneva (Academy of Sciences 
|TadzhikSSR) delivered a paper entitled "Cross sections for_ionization _. 
and cross sections for diffusion of Fe, ‘Ca, Si, and Mg with 0 and N . 

‘at 0.4—1.5 kev."' Yu. Sazhinev and Yu. V. Bulgakov presented a 


es a ion in collision, with a hydrogen atom.” 
Quite a few papers also dealt with general theoretical problems 


' 
| 
w Pie “ . 
| paper on "Computation of the cross section for dissociation of the... . : ia 


id new methods of computation. - Esp: Blas uy 
: ov. 2, no. 
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KLYACHKO, N.S.; GUSARSKAYA, I.L.; MASLENNIKOVA, L.K.; SENA, H.L.; TSIRLIVA, 
8.5. i, 
° pn ee 


Specific prophylaxis against mumps. Report No.4: Epidemiological 
efficacy of living attenuated mumps vaccine inoculated intradermally 
in children [with summary in English]. Voo.virus. 3 no.1#28-33 

Ja-F '58. (MIRA 11:4) 
1. Virusologicheskaya laboratoriya Instituta imeni Pastera i 
Nauchno-issledovatel'skiy vediatricheskiy institut Ministerstva 


zdravookhraneniya RSFSR, Leningrad. 


(MUMPS, prevention & control 
living attenuated mums vaccine, efficacy of intradermal 


inject. in children (Rus) 
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Investigation Into the Structure-Mechanical and Rheological 
Properties of Aqueous Solutions of Untreated Thickening Agents 


Kolloidnyy zhurnal, 1959, Vol XXI, Nr 4, pp 476-484 (USSR) 


This is a study of the structuro-mechanical and rheological 
properties of the solutions of a number of thickening agents 
used in the textile industry for the thickening of printing 
dyes, On the basis of the determined indices of the structuro- 
mechanical properties (graphs4-15 and table) the authors have 
designed corresponditg models (diagram) and rheological curves 
(graphs 7 a and b), which illustrate the obtained results. 

The determination of the indices of the structuro-mechanical 
properties was carried out on the basis of a system of charac- 
teristics of elasto-plastic properties proposed by P.A. Rebinder 
[ reference 4h The indices included in this system are =, and 
B, (moduli of eleasticity ), 1 and (viscosity) and P 
(Slasticity maximum), The eee fiere performed with the 
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Structure-Hechanical and Rheological Properties of 


Investigation Into e 
Untreated Thickening Agents 


Aqueous Solutions o 


aid of the plate method (metod plastinki) and the_torsion 
device of the Shvedov type / references 6 and 16 /. In con~ 
trast to the other investigated thickening agents (tragacanth, 
dextrin 2.0.) plastic deformations of gels of untreated starch 
could be obtained only after irreversible destruction of their 
internal structure (graph 1). Untreated starch, therefore, 
cannot be used as a thickening agent. The experiments have 
further shown that thixotropy is a basic criterion for the 
qualification of the considered systems as thickening agents. 
It was observed as a general rule that each thickening agent 
has its optimum concentration, which corresponds to a well- 
defined degree of structurization and a maximum viscosity of 
the system. All structuro-mechanical indices of the investi- 
cated solutions increase with growing concentration according 
to the parabolic equation [ reference 13 and dite For each of 
the thickening agents the index of n (degree of structurization, 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001547920011-1" 


ZBPRROVED FOR RELEASE: 08/09/2001 


eect Peers a 
Pete a sare LEO aR BREE! Bir SERENE CREASES DOREY DCS eer 


_CIA-RDP86-00513R001547920011-1 


t 2 


s0v/69-21-4-17/22 


investigation Into the Structure-Mechanical and Rheological Properties of 
eous Solutions of Untreated Thickening Agents 


i.e, the relative quantity of elementary particles in the system 
capable of contacting and forming 2 structural netyork) in the 
concentration formula Kekt03 (x is one of the structuro-mecha~ 
nical indices, 4! the corresponding coefficient of proportiona- 
lity and c, the concentration of the tickening agent in the gel) 
is common “for the different X indices. From this it can be seen 
that the correlations between structuro-mechanical indices are 
not suvject to a change in concentration and appear as character- 
istic magnitudes for each thickening agent. The "degree oF 
structurization" is of basic importance for the comparison of 
solutions of the same or aifferent thickening agents. On the 
the whole, the investigation has shown that thickening agents, 
shich are suitable for practical purposes, have @ common 
structuro-mechanical ‘sodel and related rheological properties. 
The difference consists in the values of the indices. There 
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Investigation Into the Structure-Mechaniceal and Rheological Properties of 
Aqueous Solutions of Untreated Thickening Agents 


are 4 graphs, 1 diagram, 1 table and 19 references, 9 
of which are Soviet, 6 English, 3 German and 1 French. 


ASSOCIATION: Moskovskiy tekstil' nyy institut 
(ioscow Textile Institute) 


SUBMITTED: 24 December 1957 
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VIL'DT, Ye.0.; SADOV, F.1.; SENAKHOVA, R.V.; SAFRONOVA, L.I. 


Evaluating the degree of dye take-up by favrics in printing 


and dyeing. Izv, vys. ucheb. zav.; tekh. teks. prom. no.6: 
76-80 '65. (MERA 19:1) 


1. Moskovskiy tekstil'nyy institut. Submitted April 3, 1965. 
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myslov RSFSR, 1961. 81 pp (MIRA 14:9 
(Clothing and dress--Repairing) 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001547920011-1" 


: AUTHORS: Ignat'yeva, vy. Ss. ; 
Senatoroy, A. P, \ 
Stranraer wr EIN FMS S62 eae : 


ORG: none 


TITLE: Stresses arising during the Welding of tempered steels 88 & Consequence of 
drawing the zone near the seam 


SOURCE: Moscow, Vyssheye tekhnicheskoye uchilishche, Prochnost! g 


konstruktsiy (Strength of welded structures), Moscow, Izd-vo Mashinostroyeniye, 1966, 
122.4432 : . 


TOPIC Tacs: Welding, welding technology, butt welding, 
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Analysis of processes in a transistor blocking escillator. 
Radiotekh. 1 elektron. 1 no.5:654-669 My '56. (MERA 9:12) 


1. Fizicheakiy fakul'tet Moskovskogo gosudarstvennogo 
universiteta. 
(Oscillators, Transistor ) 
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SENATOROV, K Ua. 
PHASE I BOOK EXPLOITATION 548 


Akademiya nauk SSSR. Tsentral'naya nauchno-issledovatel' skaye laboratoriya elek- 
tricheskoy obrabotki materialov 


Elektroiskrovaya obrabotka metallov (Electrospark Machining of Metals) Moscow, 
Tza-vo AN SSSR, 1957- 225 p- (Series: Its: Trudy, vyP- 1) 5,000 copies 


printed. 


Resp. Ed.: Lazarenko, B. R.$ Ed- of Publishing House: Moyzhes, S. M.3 Tech. 
Ra.: Astaf'tyeva, G- A. 


PURPOSE: ‘This book is intended for scientists and engineers working in the field 
of electrospark machining of metals and for metallurgists and machine puilders. 


COVERAGE: This collection of technical papers deals with electrospark machining 

of metals. It presents information on developments in this field in the 

Soviet Union and abroad. A detailed discussion 4s given of the results of 
investigations of physical phenomena of electrospark process , vhe methods of 
measuring spark-gap power, 
and the design and development of new types of electrospark installations. 
For the abstract of each paper gee the Table of Contents. There are 126 ref- 
erences of which 91 are Soviet, 19 English, 10 German, and 6 French. 
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Electrospark Machining of Metals 548 


tric. The experimental data and the mathematical expressions of the relations 
between the rate of metal erosion and the electrode gap energy are given and 
the effects of electrode polarity and pulse duration on the rate of erosion 
are investigated. Various existing theories developed in order to explain the 
nature of spark erosion are reviewed and their reliability in the light of 
available experimental data are discussed. The article contains several 
graphs of experimental data. There are 42 references, 33 of which are Soviet, 
5 English, 3 German, and 1 French. j 


Lazarenko, N. I. Change in the Initial Properties of the Cathode Surface Under 

the Action of Electric Spark Pulses Flowing in Gaseous Media 70 
In this article the author investigates changes in the properties of a neg- 
ative electrode resulting from an electrical discharge when electrodes are 
immersed in a gaseous dialectric, and describes some practical applications 
of electrical erosion. Both electric spark and electric arc discharges were 
investigated. The author concludes that any type of electrical discharge is 
followed by erosion of electrodes and that for each type of electrical dis- 
charge there exists a corresponding polarity of erosion. There are 6 refer- 
ences, 5 of which are Soviet, and 1 German. 


Mogilevskiy, I. Z., and Chepoveya, S. A. Metallographic Investigation of 
tle Surface Layer of Steel Following Electrospark Machining 95 
This article deals with the techniaues of investigating the structure and 
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direct (graphical-analytical) method 3) Method based on the use of electron- 

tube equipment. The procedure of each method and its advantages and dis- 
advantages are presented in detail, It is stated that the calorimetric 

method is a direct method based on measuring energy dissipated in the form 

- of heat but as it requires the construction of @ special electrospark instal- 
lation with calorimeter, it is only feasible in laboratory conditions. Also 

this method does not make it possible to measure energy lost due to chemical 
transformations and the method gives only average results. The graphical- : 
analytical method includes a method of graphical integration in the coord- ‘ 
dinates of "u" and "i" (where u=voltage applied, end i=gap current). If the. 
relationship between -"u" and "i" is available as a function of t (t=time ) 

the problem reduces to the solution of the following integral: 


N 
W=- u(t)i(t) dt (where W= average power; t, = pulse duration; 
T 


and N = number of pulses). It is concluded that this method makes it pos- 
sible to determine the energy and power in the spark gap with a high degree 
of accuracy, but requires special equipment to obtain the oscillograms of 

the relations between u(t) and i(t) or u(i) and that the solution of the 
integral is in many cases a time-consuming operation. The third method which 
is based on the use of electron-tube equipment is said to be an exact method 
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Idvinson, Ye. M. Industrial Types of Electrospark Equipment 159 
; Contemporary industrial electrospark machining equipment is designed to 

on perform three main operations: 1) machining of hollow parts and cutting 

i of holes 2) grinding of surfaces 3) cutting (slitting) of metals. This 

article describes and gives technical specifications of 11 different types 

of electrospark equipment manufactured by the Leningrad Carburetor Plant 

imeni Kuybyshev for machining steel and hard alloys. Detailed information 

about each machine and a list of operations which may be performed are 

presented. There are no references. 7 


lazarenko, B. R. Present Stage of Development of Electrospark Machining of 

Metals Abroad 176 
The author reviews the most important theoretical and experimental in- 
vestigations on electrospark machining published abroad. There are 25 
references of which 14 are English, 6 German, and 5 French. 


AVAILABLE: Library of Congress 
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: 120-45-23/40 
A "Characterosraph" for Semiconductor -riodes, 
<— ‘Zs 


sive the required characteristic, A voltage proportional 

to the linearly changing current is applied to the X 
auplifier of a CRT, and a voltese fron the appropriate seni- 
conductor electrode is applied to the Y amplifier. Calibra- 
tion is obtained by measuring the voltages on the clectrodes 
and the current throush the eae The circuit is given in 
Fig.1 and the wave fors in Fis The circuit consists of 
the following: multivibrator i, ~ Fig.2a); sawtooth gen- 


erator Wig ~ Fig.20); step voltage generator W5, Wb, JLy 5 
Ws, - Fig.26); cathode follower, supplyin; the emitter 
current (l= - Fig.2%); cathode follower, used to draw the 
collector ee (ly 15 - Fisg.2e). Diodes 1/270 os Myy 
stablish the DCG components and aiodes Ryzs Tos L/eky 1s 
a tosethsr with the moter TT, measure tne linearly chang- 
ing current. loter WT, measures the step current, The 
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SOCIATION: Department of Physics of the Moscow State University 
fmeni M. V. Lomonosov (Fizicheskiy fakul'tet MGU im. 
o0sq1 
supuranst: Vy-omgnosova), 5 
AVATLABLES: Library of Tornsress. 
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TITLE: A Pulze 
CIs Anotgor 
plosiostnylk 


PERIODIC SAL: ibory i Tektmiun Bxsperiuenta, 1957, Er 


ABSTRACT 9 ap i7 theorsticsl szlculations to sulsed circuits, 
it is necessary to obtain’ the 
i anprominat— 


vnich ot : wis toanaili 

is the j fo sae valus cf > pareneter 

cof the ircsyenion niieable, lnc ent shows 
the fanilies aost eucily obtained are a Gal i 

‘ 7 . a k? o 

const), and PCa ae Se eh voltars, 
i - current, k - Lectox ase). Fig.l shovs such 
curves balcen with - uk haul charucterosraph, The 
coliector current iz : arazterocroanh is a falling or 


SPowin.: sewvooth. current pulse is anplied 
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A Pulsec "Charee 2 for Plane (Junction) Semieonductor 


Triodes, 


to tne base circuit. The duration of the pulses can be 
varied from 20-100 psec. The characteristic is displayed 
on a CRT, the beam being deflected by a voltage proportion- 
al to the collector current, The block diagram is given in 
Fig.2 and the circuit in Fig.5. The rectangular and saw- 
tooth current pulses are obtained from corresponding volt~ 
age pulses by the nower amplifiers ly and Ro) in the 


cathodes of which are connected the primary windings of 
TU, and TU, . The secondary windings are connected 


through variable resistors to the semi-conductor electrodes, 
Tie transformers are necessary to permit change of the 
oolarity of the sulses to the input circuits of the semi- 
conductor triodes when the circuit connections (common base 
or common emitter) are chansed by switch TT. Smooth 


chanse of the pulses from sero to maximum amplitude is ob-. 
tained by varying the bias applied to the grids of the an- 
clifiers, The positive rectangular pulses are produced by 
a triggered vibrator (te). The positive sawtooth pulses 


are produced by two gencrators: one generator giving an 
aa Oo Oo Oo 
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A Pulsed "Characterocranh" for Plane (Junction) Semiconductor 
Triodes. 


increasing sawtooth voltage Ayo: 144) and the other a 
falling voltage Wg, Wi o)> These generators are controlled 


by negative pulses from the multivibrator, For a stable 
picture, the driving blocking oscillator is synchronized 
from the 50 c/s mains, Wz is the bright—-up valve. The 


svieeo voltaze is taken from Rg in the collector circuit. 
Switen Th is used to chan;;e the triode connections and 


the polarity of the rectangular pulses, The cathode foll- 
over dl in the Y amplifier circuit reduces the effects 
of stray capacity. Details of the transformers TU, and TUs 


which determine the minimum pulse duration are given, There 
ere %3 illustrations and no references, : 


ASSOCTATIOT: Department of Physiés: of the Moscow State University imeni 
M. V.‘Lomonosov (Fizicheskiy fakul'tet MGU im. M.V. Lomonosova ) 


SUBHITTED: January 26, 1956. 
AVATLABIE: Library cf Congress. 


1. Semiconductors-Characteristics 2. Triodes-Characteristics 
Transformers ‘ 
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Transient Characteristics of Junction Transistors, 
the transient response of the system is evaluated. This is 


given by Eq.(4) in which , = (qi Fes. . 3Bq.(4) is in the 
6 3 


form of a rapidly converging series. A graph of Eq.(4) is 
shown in Fig.l, where it is plotted against ¢ , which is the 


time normalised with respect to t, » where ty is given by 


Eq.(7). It is shown that the curve of Fig.l can be satisfact~~ 
orily approximated by an exponential which is delayed by a 
time t, with respect to the origin. (see Eqs.9). These 


approximate equations can be used to derive an approximate 
expression for a ag a function of frequency (see Eq.11). 
For a grounded emitter transistor amplifier the expression 
for the transfer function is given by: 
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Transient Characteristics of Junction Transistors. 
There are 8 figures and 9 references, of which.4. are Slavic. 


ASSOCIATION: Physics Faculty of the Moscow State University 
im. M.V. Lomonosov (Fizicheskiy Pakul'! tet Moskovskogo 
Gosudarstvennogo Universiteta im, M.V.Lomonosova) 


SUBMITEED: February 25, 1957. 
AVAILABLE: Library of Congress. 


Card 4/4 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001547920011-1" 


CIA-RDP86-00513R001547920011-1 


"APPROVED FOR RELEASE: 08/09/2001 


169-9-3/15 


Investigation of a Free-running Multivibrator employing Junction 
Transistors. 
(2) a closed transistor can be represented as a series 
connection of the emitter and collector junctions, but dur- 
ing the calculations it is necessary to consider only the 
resistance of the collector junction r,, » and (3) the 


changeover of a transistor from the nonconducting to the 
conducting state takes place when the potential of the base 
with respect to ground is zero, It is shown that the vol- 
tage at the base ofthe first transistor can be expressed 


py Eq.(1), from which the length of its pulse is given by: 


Bet Ther Os. Ey : (2) 


ui = 
1L e 
: K* Voy 


o1t Toy = B 


Similarly, the duration of the pulse for the second trans- 
istor is given by: 
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Investigation of a Free-running Multivibrator Employing Junction 

Transistors. 
in the form given by Eqs. (11), (12) and (13), and a,, is 
the mean current amplification factor for the transistor 
operating in the grounded-emitter circuit. In most cases 
Eq. (10) can be simplified (see Eq.(14)), and it is then 
possible to determine the rise time of the fast transient 
Ts; + which is given by Eq. (21). The above theory was 


supplemented by experiments carried out on a multivibrator 
employing several types of junction transistors in which the 
capacitances CG and C, were varied from 750-10 000 pF. 


Curves representing the amplitude of the base pulses as a 
function of the coupling capacitances are shown in Fig.5, 
dependence of the base pulses on the supply voltage at fixed 
coupling capacitances is illustrated by Fig.6 and the dura- 
tion of the pulses as a function of the coupling capacitances 
is shown in Fig.7. Application of the above theoretical and 
experimental results to the design of practical circuits is 
briefly outlined, There are 7 figures, 7 references, of which 
3 are Slavic. 

Card 4/5 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001547920011-1" 


"APPROVED FOR RELEASE: 08/09/2001 
SEIS Ses STAG Soar Re Sys Cae Sea ee : 


CIA-RDP86-00513R001547920011-1 


409-9-4/19 


v, V.P. 
AUTHORS: Senatorovs K. Ya. and Guzhov, 


¢ sistor Blocking 
tigation of the Operation Ot aden Stor ing-generatore 
TITLE: Inve’ - (K Issledova yu 
Oscillator. 


i triode . 
1Lw rovodnikovom re ae. 
re ees aie i Elektronika, 1957» . 
eS. 419 - 1126. (USSR) 


PRACT: The 
ABS are. 


par iy slowly) : 


t). 
nt (ee nt) ion of 


ecircui 
es 4g the rev 


uch Larger +han 
: Tt is assumed that 
essed by Bq. (1) « 
soa of t s approximately 
the perio 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001547920011-1" 


"APPROVED FOR RELEASE: 08/09/2001 


CIA-RDP86-00513R001547920011-1 


109~9-4/15 


Investigation of the Operation of a Transistor Blocking Oscillator. 
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given by: 


Uo + By 
T, = Be in(4 + ———_—— (2) 


a) 


is the initial voltage at the condenser C. It 


where U, 
is found Q.perimentally that Eq.(2) gives values which are 
accurate to within several per cent. During the generation 
of the front edge of the pulse the equivalent circuit of the 
oscillator is that shown in Fig.8, where « as a function of 
the emitter current is given graphically in Fig.7. The sys~ 
tem is now described by the differential equation given on 
p.1124, in which Lac is the stray inductance of the 


transformer, Tax is the input resistance and ; is the 


collector resigtance. It was found that the solution of the 
above equation (plotted in Fig.9) gives rise times shorter 
than the experimental values. This is primarily due to the 
fact that the equation does not consider the reactances of 
the transistor, These can be taken into account by employ- 
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AUTHORS: Berestovskiy, G.N. and Senatorov, K.Ya. 


re ee eS 

TITLE: A Voltage Converter Eftploying High Power Transistors 
(Preobrazovatel' napryazheniya na moshchnykh poluprovodnik- 
ovykh triodakh)- 


PERIODICAL: Radiotekhnika i Elektronika, 1957, Vol.II, Nr 9, 
pp.1178 — 1188 (USSR) 


ABSTRACT: The converter employs two Soviet power transistors, type 
Be which are connected in a push-pull oscillator circuit 
see Fig.2). The system consists of a triple transformer 
in which the gupply source is connected to the collectors 
of the transistors and the base voltages are provided by 
two special identical windings; the load is connected across 
a secondary winding. During the operation of the converter 
the transistors are being successively opened or closed. 
While one of the transistors is being cut off, the voltage 
: at the base of the second transistor changes its polarity 
and thus the transistor becomes conducting. The changeover 
process is comparatively rapid. After the changeover the 
currents in the system change comparatively slowly since 
the magnetising current in the transformer, j , increases 
rather slowly. At a certain value of j the increase in 
Card 1/5 the current ceases and the system changes over to the second 
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A Voltage Converter Employing High Power Transistors. 
n?B? 
E eee ee 
(n+ 1) Ry 

the turns ratio of the collector and the base windings, of 
the transformer. Output power, power _lésses'and-effic~ 
iency of the converter as @ function of un are plotted in 
Fig.6. It is found that efficiencies as high as 90% are 
comparatively easily attainable. At the end of the slow 
process one of the transistors "enters" into the so-called 
active region (to the left of N - N line in Figs.3) and the 
system undergoes a change-over into the second state. For 
the analysis of the change-over it is assumed that the 
current amplification coefficient of a transistor «a, is 


constant and that the input impedance of the transistor is 
also a constant quantity. It is further assumed that the 
inertia effects in the transistors are of importance during 
this stage while the transformer magnetising current does 
not change and the transistor which is being opened has a 
negligible effect. An equivalent circuit of the system for 
cara 3/5 the change-over is derived (see Fig.7) and the transient 


» (11) where R, is the load and n is 
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109-9-11/15 
A Voltage Converter Employing High Power Transistors. 


converter may not oscillate if it feeds into a rectifier with 
a capacitive input filter. It is therefore necessary to 

use an input inductance followed by @ capacitance. 

There are 10 figures, 3 of which are sets of oscillograms, 
and 5 references, of which 3 are Slavic. 


ASSOCIATION: Physics Faculty of the Moscow State University 
im, M.V. Lomonosov (Fizicheskiy Fakul'tet Moskovskogo 
Gosudarstvennogo Universiteta im, M.V.Lomonosova). 


SWBMITTED: February 25, 1957. 
AVAILABLE: Library of Congress. 
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Aztyan, Yu. M., Ge Ne Berestovskiy, L- N. Kaptsov, K. S. Rzhevkin, 
and K. Ya. Senatorov 
Je Te 


bY 5 
Poluprovodnikovyye triody v regenerativnykh skhemakh (Semiconductor 
Triodes In Regenerative Circuits) . Moscow, Gosenergoizdat, 1959. 

311 pe 12,000 copies printed. 


Ede: S- s.. Akalunin; Tech. Ed.: G. Yee Larionov. 


PURPOSE: This pook is intended for scientific workers and engineers 
interested in problems of transistor application, and for 
advanced students specializing in radio physics. 


COVERAGE: The book is devoted to investigation of physical pro- 
~ eesses occurring in transistorized feedback circuits, ineLudi ng 
generators of quasi-harmonic oscillations, relaxation oscillators 


with transformer feedback (blocking oscillators, converters), 
and in relaxation oscillators with RC feedback (multivibrators, 


triggers). The book begins with a systematic presentation of 
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pasiec physical processes occurring in the sransmission of 
electric signals through transistorse Material is based on 

the results of investigations made by the department of wave 
theory at the physics division of MGU, where samples of Soviet 
alloy-type transistors were used. No personalities are mentioned 
References follow each chapter. 


TABLE OF CONTENTS: 


Foreword 


Ch. I. Physical Processes Occurring in Semiconductor 

Triode Transistors Transmitting Electric Signals 

1. Introduction ; 

Qe Elementary presentations of certain problems of 
transistor electronics 
Certain problems of p-n junction theory 
Certain problems of junction transistor theory 
Voltage and current equations of the transistor 


Effect of base width modulation 
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7. Equivalent circuits of a common-base and common- 
emitter transistor 

8. Transient current-response characteristics of a 
junction transistor 

Q. Saturation 
Bibliography 


Ch. II. Generators of Quasi-Harmonic Oscillations 
1. Introduction 
2, Linear analysis of an LC-oscillator with a 
transformer feedback 
Linear analysis of a high-frequency LC-oscillator 
Linear analysis of a high-frequency transistor RC- 
oscillator circuit (transistor X72 ) 


Qualitative analysis of wave forms in a low- 
frequency transistor LC-oseillator circuit 
‘Nonlinear analysis of a low-frequency LC-oseillator 
with transformer feedback at high values of trans- 
formation ratio “n" 
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9(2,3) 
AUTIIORS : Aztyan, Yu-Me, Knptsov, L.N., Rzhevkin, K.S., Senatorov, K. Yoo 


TITLE: The Terminology problem in the Field of Semiconductor Electronics 


PERIODICAL: Izvestiyg vysshilh uchebnykh gavedenly, Radiotekhnike , 1959, Vol 
2, Nr 3, PP 372-314 (USSR) 


ABSTRACT : The authors refer to the article (Ref.1) by T.M. Agokhonyan B.N. 
Kononov and &.P. Stepanenko titled "The Terminology in the Field 
of Transistor Electronics”, published in Izvestiya VY 
ebnylkh gavedeniy, Radiotekhnika, 1958, Vol 1; Nr 4. The authors 

agree in principle with the content of this article put present 
gome of their own jdeas and recommendations - They followed the 
pattern of ref.1 and divided the article in General Problems, 
Junctions and Contacts, Diodes, Triodes, Triode Parameters and 
Circuit problems. They believe that the term "tranzistor" (tran- 
sistor) should be replaced by the term tpoluprovodnikovyy triod" 
("semiconductor ¢riode"), since there is no other term in Rus~ 
sian for tpoluprovodnikovyy diod" (semiconductor diode). Two en- 
tirely different terms should not be used for designating two clo- 
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tained in ref.1 were acknowledged by the authors of this article 
as being correct. There is 1 Soviet reference. 


ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo universiteta 
imeni M.V. Lomonosova (Faculty of Physics of the Moscow State 
University imeni M.V, Lomonosov). 
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Some Features of the Transient Characteristics of Transistors 
at Small Signals 


Secondly, the static capacitance of the p-n junction 

is taken into account; this is given by Eq (3), which 

was derived by W. Shockly (Ref 1). Also, the diffusion 
capacitance, given by Eq (4), should be taken into 

account (G. Early - Ref 4). <A transistor can therefore 

be represented by means of a circuit consisting of two 
quadripoles connected in series (Figure 4), where the 
first quadrivole represents the p-n junction and the 
second describes the pase circuit. The equivalent circuit 
of the emitter junction is in the form of a Cyry network, 


shown in Figure 5. The emitter current can thus be 
written in the form of Eq (5). The total output current 
can be deternined by combining Eq (5) and (1) by means 
of a Duhamel integral and is in the form of Eq (6). When 
the emitter time constant is small, Ea (6) can be written 
as Eq (7). The above equations are employed to plot the 
transient characteristics for transistors operating under 
various conditions. Figure 8&8 shows three curves. 
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Curve 2 was calculated for the emitter time constant of 

k psec; Curve 1 represent the experimental characteristic, 
while Curve 3 gives the theoretical characteristic which 
was calculated for a medium yalue of the emitter constant 
for the current interval Otol pA; all the curves are 
evaluated for the emitter input pulse of 1 pA. Figure 9 
shows one theoretical and tw experimental characteristics. 
Curve 1 was taken experimentally at the bias current of 
100 pA and an input pulse of 5 pA; Curve 3 was taken 

in the absence of a bias, the pulse current being 5 pA; 
Curve 2 was calculated by the method of linear approxi- 
mation for the no-bias condition and for the pulse current 
of 5 pA. The experiments, ie. the investigation of 

the transient characteristics, were carried out by using 
the circuit of Figure 10. The output resistance of the 
pulse generator was R = 300 kQ, while the load resistor 


ee was 1 000 $2. The capacitance of the emitter junction 
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was measured by employing the resonant circuit shown in 
Figure ll. The capacitance could be determined from 

Eq (9a) provided the emitter resistance was known; this 
could be evaluated by measuring the slope of the current— 
voltage characteristic of the emitter (Figure 12). The 
experimental curves illustrating the dependence of the 
emitter capacitance on the biasing current is shown in 
Figures 13 (both for negative and positive currents). 
From the experiment and the theory, it is concluded that 
at small positive biassing currents at the emitter, the 
speed of the transient is primarily dependent on the 
static capacitance while the processes occurring in the 
pase of the transistor are of little importance (the 
diffusion capacitance)- There are 13 figures; 12 references, 


Cara 4/5 


APPROV : 
ED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001547920011-1" 


"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001547920011-1 


Some Features of the Transient Charact orl dP Ps3-2F9 PPasteters 
at Small Signals 


of which 5 are English and 7 Soviet; 2 of the Soviet 
references are translated from English. 
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AUTHORS Kaptsov,L.Nes Kurochkin, v.A. and senatorov, K.¥a- 


TITLE? Investigation of Low Frequency Noise in Alloyed and 
Diffusion Transistors 


PERIODICAL: Radiotekhnika i elektronika, 1960, Vol-5; No.12, 
ppe 2062-2063 


TEXT: The dependense of the noise figure F of a number of 
transistors (types ni (PL), 15 (P5); no (P6), mol (Pl), nyo P402) ard 
rly03(P403) on frequency in the range from 0.4 to #7 kc/s was 
investigated experimentally at the F boratoriya impul'snykh 

protsessov kafedry teorii kolebaniy, MGU (Laboratory of Pulse 

processes of the Chair of Oscillation Theory of the Moscow State 
University). The effect of the operating conditions and the 
magnitude of the internal resistance of the signal source was also 
studied. The measurements were carried out by the substitution 
method. The noise of a transistor was estimated by comparing with 
and measuring the noise level in an ohmic resistance of a known 
value. The equipment permitted the measurement of F in the range 
of 1 to 70 db with an absolute error of + 0.5 dbo Ten samples of 
each of the above types were measured. The results of the 
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measurements of F as a function of frequency f£ are shown in 
Fig.l. The dependence of F on the operating conditions was 
determined at frequencies from 1 to 25 kc/s and the results showing 
F as a function of the emitter current are given in a figure. From 
these experimental data it is found that F of the diffusion 
transistors increases with increasing emitter current mich faster 
than in the alloyed transistors. The dependence of F on the 
collector voltage was also investigated experimentally (the 
resulting data are shown in a figure). From these it is found that 
F for both the diffusion and alloyed transistors is practically 
independent of the collector voltage at the frequency of 22 kc/s. 

On the other hand, F ‘at 1 kc/s increases with the collector voltage 
in the alloyed transistors but is practically constant in the 
diffusion trgnsistors. It was found that the optimum values of the 
internal resistance, which give a minimum F, lie in the range 400 to 
1000 Ohms. There are 3 figures. 
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